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The prevalence of attention-deficit hyperactivity dis-
order (ADHD) ranges from 2% to 10% in the general
population [1]. According to the Diagnostic and Statis-
tical Manual of Mental Disorders, 4th Edition (DSM-IV),
ADHD has three subtypes: inattentive (ADHD-I, 45%
of all ADHD patients), combined (ADHD-C, 34%),
and hyperactive-impulsive (ADHD-HI, 21%) [2].
Compared with ADHD-I, patients of the ADHD-C
subtype have more interaction problems in school [3],
more severe cognitive perseverations, and more symp-
toms of disinhibition [4]. ADHD-C patients also need
more medical treatment compared with ADHD-I
patients [5].
It is well known that ADHD children frequently
present with other psychiatric diagnoses (comorbidi-
ties) when they first consult with a psychiatrist or pri-
mary care physician [6]. Of all the comorbid diagnoses,
oppositional defiant disorder (ODD) is most frequently
seen among ADHD children [7]. Recent studies have
shown that comorbid phenomenon increases the
behavioral symptom severity of ADHD [7,8].
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This study investigated the relationship between Child Behavior Checklist (CBCL) symptoms and
attention-deficit hyperactivity disorder (ADHD) subtypes [inattentive (ADHD-I) and combined
(ADHD-C)] with or without comorbidities. Overall, 116 ADHD children were interviewed using
the Mini-International Neuropsychiatric Interview to assess ADHD subtypes and comorbidities,
and were then divided into four groups according to their subtypes and comorbidities. The CBCL
was completed by the parents of the ADHD children. The association between behavioral symp-
tom severity and groups was examined by comparing the CBCL scales of the four groups. The
scores for the Aggressive Behavior (p = 0.014) and Anxiety/Depression scales (p = 0.033) were higher
in patients with ADHD-I with comorbidities than with ADHD-I without comorbidities. In addi-
tion, the score for the Aggressive Behavior scale was higher in patients with ADHD-C without
comorbidities than in patients with ADHD-I without comorbidities (p = 0.011). The scores for the
six CBCL scales were all higher in patients with ADHD-C with comorbidities than in patients with
ADHD-I without comorbidities. Our findings suggest a synergistic effect of the co-occurrence of
comorbidities and the ADHD-C subtype on behavioral symptom severity. Physicians could use
the CBCL scales to distinguish patients with more severe symptoms from patients with less
severe symptoms.
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Although comorbidities and ADHD subtypes are
both associated with behavioral symptom severity, lit-
tle attention has been paid to the effect of co-occurring
comorbidities and ADHD subtypes. Drabick et al found
a synergistic effect of co-occurring ODD and ADHD
symptoms on aggressive, anxious and depressed prob-
lems [7], whereas Volk et al found that comorbidities
do not result in increased ADHD subtype impair-
ment [9]. Because ADHD patients with more severe
symptoms need more medical treatment, it is impor-
tant to develop an instrument—a type of screening
tool—to distinguish these patients from other patients.
The Child Behavior Checklist (CBCL) was pub-
lished by Achenbach in 1991 [10]. It is a simple, easy
and cost-effective instrument for primary care psychi-
atrists. Recent studies have suggested that the CBCL
is a good instrument for assessing comorbid psychi-
atric disorders [11]. The association between the diag-
nosis of ADHD and the attention problems scale of
the CBCL has already been reported [12]. Vaughn et al
also found that the CBCL can identify specific ADHD
subtypes [13]; however, these studies restricted the
application of the CBCL to specific areas, e.g. whether
ADHD subtypes are comorbid with other diagnoses.
Whether the CBCL can be used to identify ADHD
subtypes with comorbidities has not been explored.
The current study examined the correlation of co-
morbidities, ADHD subtypes and behavioral symp-
tom severities in comparison with CBCL subscales.
We aimed to identify the differences in behavioral
symptom severity among ADHD subtypes with or
without comorbidities. We hypothesized that scores
for the CBCL scales would be higher in patients with
the ADHD-C subtype with comorbidities.
METHODS
Patients
Institutional Review Board approval was obtained
from the Ethics Committee of Mackay Memorial
Hospital. The purpose of the study was carefully
explained to both ADHD children and their parents,
and informed consent forms for this study were
signed by both parties before further interviews were
conducted.
The participants of the study included 116 children
who met the DSM-IV diagnostic criteria for ADHD.
The diagnosis was confirmed by a child psychiatrist
from the outpatient department at Mackay Memorial
Hospital in Taipei between August and November 
in 2005. Children with organic psychosis, autism or
mental retardation were excluded. The final sample
included 94 boys and 22 girls, aged 7–12 years (mean ±
standard deviation, 9.14 ± 1.64 years).
The initial ADHD diagnosis was made by a fully
trained child psychiatrist from the outpatient depart-
ment of the Department of Child Adolescent Psychia-
try following DSM-IV criteria. To prevent sampling
bias by the psychiatrist’s subjective assessment, the
Mini-International Neuropsychiatric Interview (MINI-
Kid) was used to further interview all participants.
The MINI-Kid was developed by psychiatrists in 
the United States and Europe for DSM-IV and the
International Statistical Classification of Diseases and
Related Health Problems, 10th revision. It was designed
as a short and accurate interview and had a high
compatibility with other structured interviews [14].
The ADHD subtype and comorbidity data were both
assessed by the MINI-Kid.
Demographic information on each of the associated
ADHD risk factors, including age, sex, school grade,
birth order, socioeconomic class, school performance,
interpersonal relationships, and finger playing habits
was recorded, in addition to the presence of parents
during group therapy. Socioeconomic class was as-
sessed according to Hollingshead’s “two-factor index
of social position”. School performance, interpersonal
relationships, and finger playing habits were recorded
as “Yes” or “No” answers in interview questionnaires.
Instruments
The CBCL is designed to obtain competencies and
behavior problems of children aged 4–18 years. The
questionnaires contain 118 items to assess specific be-
havioral and emotional problems and were completed
by parents. The CBCL was translated into Chinese via
a two-stage translation [15]. The internal consistency
and 1-month test–retest reliability (all α values and
reliabilities > 0.6, except for Thought Problems) of this
Chinese version are satisfactory for Taiwanese patients
[16]. Parents rate their child on how true each item 
is at present or within the past 6 months using the
following subscale: 0 = not true (as far as they know);
1 = somewhat or sometimes true; and 2 = very true or
often true. These raw scores were converted to age-
and sex-normalized T scores and were then com-
pared with normative scores from a national sample.
Checklists with eight or more missing Behavior
Problem items were excluded from the analyses. There
are nine symptom scales measuring behavior prob-
lems in the CBCL. In the interest of parsimony, the
present study only analyzed the following six scales:
Somatic Complaints, Anxiety/Depression, Social
Problems, Attention Problems, Delinquent Behavior,
and Aggressive Behavior.
Statistical analysis
ADHD subjects were divided into four groups accord-
ing to their subtypes and presence of comorbidities.
The first group was ADHD-I without comorbidities,
the second group was ADHD-I with psychiatric co-
morbidities (ADHD-I+), the third group was ADHD-
C without comorbidities, and the fourth group was
ADHD-C with psychiatric comorbidities (ADHD-C+).
Multiple linear regression analysis was used to com-
pare the differences in the six CBCL scales among
these four groups using the ADHD-I without comor-
bidities group as the reference group. The scores of
the CBCL scales were adjusted for age and sex. The
significance level was set at 0.05 for single testing and
0.003 for multiple testing.
RESULTS
A total of 116 ADHD patients were analyzed in this
study. The ratio of males to females was 4.27:1. Most
patients (47.4%) had ADHD-C+, followed by ADHD-I
(25%), ADHD-C (14.7%), and ADHD-I+ (12.9%). The
frequencies of comorbidities were as follows: ODD
(84%), conduct disorder (22%), dyslalia (13%), anxi-
ety (10%), Tourette’s syndrome (7%), and tics (3%).
Comorbidities had no significant effect on clinical char-
acteristics or behavioral severity (data not shown).
The demographic and clinical characteristics are sum-
marized in Table 1. The results showed that the mean
age of the patients was different between the four
groups and that patients with ADHD-C were younger
than those in other groups. It also demonstrated that
interpersonal relationships were significantly different
between the four groups, with more patients in the
ADHD-C+ group having bad relationships. By con-
trast, there were no associations between sex, school
grade, school performance and socioeconomic class.
Table 2 summarizes the comparison of the six CBCL
scales between the four groups. The results showed
that the scores for the Aggressive Behavior and
Anxiety/Depression scales were significantly higher
in patients with ADHD-I+ than those in patients with
ADHD-I. The scores for the Aggressive Behavior scale
were also statistically higher in patients with ADHD-
C group than in patients with ADHD-I. By contrast,
the scores for the six CBCL scales analyzed in this
study were significantly higher in patients with
ADHD-C+ than in patients with ADHD-I.
DISCUSSION
In the present study, we examined the correlation be-
tween ADHD subtypes, comorbidities, and behavioral
symptom severities by comparing the CBCL scales.
The results showed that patients with ADHD-C+ had
more severe symptoms than patients with ADHD-I.
The demographic information in Table 1 summa-
rizes the social characteristics of the patients. We aimed
to explore whether ADHD patients with more severe
symptoms (as expressed by subtype and comorbidity)
show different social characteristics (demographic
variables). Our results were in accordance with pre-
vious reports showing that males predominantly suf-
fered from ADHD and that patients with ADHD-C
were younger than those of the other subtypes [2].
However, the sex distribution showed no difference
among the four groups. ADHD-C+ patients showed
a greater tendency to have bad interpersonal relation-
ships compared with the other groups, indicating 
a synergistic effect of ADHD-C subtype and comor-
bidity on this characteristic. The presence of the child’s
parents during group therapy is an indicator of the
parents’ involvedness in their child’s behavior, which
may be different between ADHD patients with or
without comorbidities. However, no associations were
found among these four groups regarding school
grade, birth order, socioeconomic class, school per-
formance, finger playing habit, and attendance by
parents during their child’s group therapy.
The Aggressive Behavior and Delinquent Behavior
scales were found to predict bipolar disorder, while
the Anxiety/Depression and Aggressive Behavior
scales predicted major depression [17]. The Attention
Problem scale was the only significant predictor for
“pure” ADHD [18]. In our study, the scores for the
Aggressive Behavior and Anxiety/Depression scales
were significantly higher in patients with ADHD-I+
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than in patients with ADHD-I. We also found that the
Aggressive Behavior scale could differentiate between
the ADHD-C and ADHD-I subtypes. The scores for
all six CBCL scales were higher in patients with
ADHD-C+ than in patients with ADHD-I. Accord-
ingly, the additional effect of a combined subtype with
comorbidities represents behavioral symptom sever-
ity. This is not congruent with Volk et al’s study [9],
which showed that the presence of comorbidities
does not significantly increase impairment among
the ADHD subtypes. Because we used clinic-referred
ADHD subjects, who were different from Volk et al’s
population-based individuals, our results suggest that
the co-occurring effects may be more prevalent in
clinical patients.
The CBCL was proven to be a rapid and useful
instrument in identifying specific ADHD subtypes
and comorbid psychiatric disorders [11–13]. In this
study, we extended the clinical application of the
CBCL to a new area. Using the CBCL, psychiatrists
can identify patients with more severe symptoms.
For example, an ADHD patient with high scores in
all six scales is very likely to have more severe symp-
toms and probably needs more intensive treatment.
Because the CBCL is a simple and easy tool, reaching
a diagnosis using the CBCL can be done more quickly,
Behavior problems and subtypes of ADHD
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Table 1. Characteristics of children with attention-deficit hyperactivity disorder in four groups defined by subtype
and comorbidity
ADHD-I ADHD-I+ ADHD-C ADHD-C+
p
(n = 29) (n = 15) (n = 17) (n = 55)
Mean age (SD) 9.83 (1.37) 9.53 (1.69) 8.35 (1.62) 8.89 (1.62) 0.009*
Sex 0.147†
Boy 20 11 15 48
Girl 9 4 2 7
School grade 0.080†
1–2 2 2 7 16
3–4 14 9 5 25
5–6 13 4 5 14
Birth order 0.2721†
Eldest 13 5 4 20
Middle 3 4 1 4
Youngest 9 5 7 20
Only child 4 0 5 10
Socioeconomic class 0.3310†
I 7 6 8 13
II 11 6 8 28
III 8 1 1 9
IV 3 2 0 5
School performance 0.051†
Good 6 4 6 2
Average 16 7 7 32
Bad 7 4 4 18
Interpersonal relationships 0.005†
Good 18 8 11 15
Bad 11 7 6 38
Finger-playing habit 0.404†
Yes 9 7 9 30
No 20 8 8 23
Parenting group therapy 0.187†
Yes 28 14 14 43
No 1 1 3 10
*Kruskal-Wallis test; †Pearson’s χ2 test. ADHD = attention-deficit hyperactivity disorder; ADHD-I = ADHD inattentive subtype;
ADHD-I+ = ADHD-I with comorbidities; ADHD-C = ADHD combined subtype; ADHD-C+ = ADHD-C with comorbidities; SD =
standard deviation.
and patients with more severe symptoms can be
treated earlier.
There are several limitations of this study that
should be noted. First, the sample size of our study is
relatively small. This small cohort cannot distinguish
the small differences among the four groups. There-
fore, the findings of this study need further confirma-
tion. Second, we used the 1991 version of the CBCL.
The CBCL has been updated to the 2001 version, and
the scales may perform differently. However, the up-
dates are minor and we assume that any changes 
in performance should also be minimal. Third, the
comorbidity data in this study were assessed at a sin-
gle timepoint. This limits us in understanding the
natural course of problems during a person’s lifespan.
Finally, we did not collect the treatment results of
these patients. It would be interesting to determine
whether the CBCL could be used to distinguish pa-
tients with a better response to treatment from those
who do not respond well.
In conclusion, our results showed a significant
difference in the CBCL scale scores between patients
with ADHD-C+ and ADHD-I. These results suggest a
synergistic result of comorbidities and the ADHD-C
subtype on behavioral symptom severity. Because
the CBCL is a simple and easy tool, physicians could
use the CBCL scale scores to distinguish patients
with more severe symptoms from other patients, and
thus provide earlier and more effective care to these
patients.
REFERENCES
1. Volk HE, Neuman RJ, Todd RD. A systematic evalua-
tion of ADHD and comorbid psychopathology in a
population-based twin sample. J Am Acad Child Adolesc
Psychiatry 2005;44:768–75.
2. Woo BS, Rey JM. The validity of the DSM-IV subtypes
of attention-deficit/hyperactivity disorder. Aust N Z J
Psychiatry 2005;39:344–53.
Kaohsiung J Med Sci October 2009 • Vol 25 • No 10534
R.F. Tzang and Y.C. Chang
Table 2. Comparison of the differences of the six Child Behavior Checklist subscales among the four groups, with 
the pure attention-deficit hyperactivity disorder–inattentive subtype as the reference group, using multiple linear
regression models*
Subscale Coefficient Standard error t p 95% CI
Aggressive Behavior
(ADHD-I+ vs. ADHD-I) 0.182 0.728 2.5 0.014† 0.037–0.326
(ADHD-C vs. ADHD-I) 0.181 0.069 2.59 0.011† 0.042–0.319
(ADHD-C+ vs. ADHD-I) 0.336 0.052 6.4 < 0.001‡ 0.232–0.440
Anxiety/Depression
(ADHD-I+ vs. ADHD-I) 0.184 0.085 2.16 0.033† 0.153–0.353
(ADHD-C vs. ADHD-I) 0.064 0.082 0.78 0.439 −0.098–0.226
(ADHD-C+ vs. ADHD-I) 0.139 0.615 2.25 0.026† 0.167–0.660
Attention Problems
(ADHD-I+ vs. ADHD-I) 0.269 0.545 0.050 0.621 −0.081–0.135
(ADHD-C vs. ADHD-I) 0.569 0.522 1.09 0.279 −0.046–0.161
(ADHD-C+ vs. ADHD-I) 0.116 0.393 2.95 0.004† 0.037–0.194
Delinquent Behavior
(ADHD-I+ vs. ADHD-I) 0.062 0.052 0.18 0.239 −0.042–0.166
(ADHD-C vs. ADHD-I) 0.052 0.050 1.04 0.302 −0.048–0.152
(ADHD-C+ vs. ADHD-I) 0.141 0.038 3.73 < 0.001‡ 0.659–0.216
Social Problems
(ADHD-I+ vs. ADHD-I) 0.079 0.067 1.19 0.238 −0.053–0.213
(ADHD-C vs. ADHD-I) 0.017 0.064 0.27 0.788 −0.110–0.145
(ADHD-C+ vs. ADHD-I) 0.117 0.048 2.41 0.018† 0.020–0.212
Somatic Complaints
(ADHD-I+ vs. ADHD-I) 0.166 0.097 1.72 0.089 −0.026–0.357
(ADHD-C vs. ADHD-I) −0.038 0.093 −0.41 0.682 −0.222–0.146
(ADHD-C+ vs. ADHD-I) 0.193 0.069 2.76 0.007† 0.055–0.425
*The scores of the Child Behavior Checklist scales were adjusted for age and sex; †p < 0.05; ‡p < 0.003. CI = confidence interval; ADHD =
attention-deficit hyperactivity disorder; ADHD-I = ADHD inattentive subtype; ADHD-I+ = ADHD-I with comorbidities; ADHD-C =
ADHD combined subtype; ADHD-C+ = ADHD-C with comorbidities.
3. Garcia-Castellar R, Presentacion-Herrero MJ,
Siegenthaler-Hierro R, et al. The sociometric status of
children with the combined subtype of attention deficit
hyperactivity disorder. Rev Neurol 2006;42(Suppl 2):
S13–7.
4. Houghton S, Douglas G, West J, et al. Differential pat-
terns of executive function in children with attention-
deficit hyperactivity disorder according to gender and
subtype. J Child Neurol 1999;14:801–5.
5. Weiss M, Worling D, Wasdell M. A chart review study
of the inattentive and combined types of ADHD.
J Atten Disord 2003;7:1–9.
6. Airaksinen EM, Michelsson K, Jokela V. The occurrence
of inattention, hyperactivity, impulsivity and coexisting
symptoms in a population study of 471 6–8-year old
children based on the FTF (Five to Fifteen) question-
naire. Eur Child Adolesc Psychiatry 2004;13(Suppl 3):
23–30.
7. Drabick DA, Gadow KD, Carlson GA, et al. ODD 
and ADHD symptoms in Ukrainian children: external
validators and comorbidity. J Am Acad Child Adolesc
Psychiatry 2004;43:735–43.
8. Ulloa RE, Sanchez S, Sauceda JM, et al. Psychopathol-
ogy associated to attention deficit hyperactivity disor-
der in school age children. Actas Esp Psiquiatr 2006;34:
330–5.
9. Volk HE, Henderson C, Neuman RJ, et al. Validation of
population-based ADHD subtypes and identification
of three clinically impaired subtypes. Am J Med Genet B
Neuropsychiatr Genet 2006;141:312–8.
10. Anchenbach TM. Manual for the Child Behavior Checklist/
4-18 and the 1991 Profile. Burlington: University of
Vermont, Department of Psychiatry, 1991.
11. Steingard R, Biederman J, Doyle A, et al. Psychiatric
comorbidity in attention deficit disorder: impact on the
interpretation of Child Behavior Checklist results.
J Am Acad Child Adolesc Psychiatry 1992;31:449–54.
12. Biederman J, Faraone SV, Doyle A, et al. Convergence of
the Child Behavior Checklist with structured interview-
based psychiatric diagnoses of ADHD children with
and without comorbidity. J Child Psychol Psychiatry
1993;34:1241–51.
13. Vaughn ML, Riccio CA, Hynd GW, et al. Diagnosing
ADHD (predominantly inattentive and combined type
subtypes): discriminant validity of the behavior assess-
ment system for children and the Achenbach parent
and teacher rating scales. J Clin Child Psychol 1997;26:
349–57.
14. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-
International Neuropsychiatric Interview (MINI): the
development and validation of a structured diagnostic
psychiatric interview for DSM-IV and ICD-10. J Clin
Psychiatry 1998;59:22–33.
15. Huang HL, Chuang SF, Wang YC, et al. Developing 
the multiaxial behavioral assessment of children in
Taiwan. In: Chinese Assessment Association, ed. Psy-
chological Assessment in Chinese-Speaking Society. Taipei:
Psychology Press, 1994:259–310. [In Chinese]
16. Yang HJ, Soong WT, Chiang CN, et al. Competence
and behavioral/emotional problems among Taiwanese
adolescents as reported by parents and teachers. J Am
Acad Child Adolesc Psychiatry 2000;39:232–9.
17. Biederman J, Monuteaux MC, Kendrick E, et al. The
CBCL as a screen for psychiatric comorbidity in paedi-
atric patients with ADHD. Arch Dis Child 2005;90:
1010–5.
18. Kasius MC, Ferdinand RF, van den Berg H, et al.
Associations between different diagnostic approaches
for child and adolescent psychopathology. J Child
Psychol Psychiatry 1997;38:625–32.
Behavior problems and subtypes of ADHD
Kaohsiung J Med Sci October 2009 • Vol 25 • No 10 535
536 Kaohsiung J Med Sci October 2009 • Vol 25 • No 10
收文日期：98 年 1 月 22 日
接受刊載：98 年 5 月 25 日
通訊作者：臧汝芬醫師
馬偕紀念醫院精神科
104台北市中山區中山北路二段 92號
注意力不足過動症的次分類合併共病診斷的
問題行為差異
臧汝芬
1,2
  張玉坤
3
1
馬偕紀念醫院  精神科
2
馬偕醫護管理專科學校
3
淡江大學  數學系
本研究分析兒童行為檢核表 (CBCL) 的症狀與注意力不足過動症 (ADHD) 的亞型 [不
注意型 (ADHD-I) 及合併型 (ADHD-C)] 及共病的關係。116 位 ADHD 兒童經由中
文版迷你國際神經精神疾病會談量表 (MINI) 評估 ADHD 亞型及共病，並依亞型及
是否併發共病分為四組。CBCL 由 ADHD 兒童的家長填寫，經由分析 CBCL 的症狀
分數與組別了解 ADHD 症狀嚴重程度與組別的相關性。併發共病的 ADHD-I 兒童比
無共病的 ADHD-I 兒童具有較高的攻擊行為 (p = 0.014) 和焦慮 /憂鬱 (p = 0.033) 
的症狀分數；此外，無共病的 ADHD-C 病患的攻擊行為症狀分數也顯著的比無共病
的 ADHD-I 病患高 (p = 0.011)。併發共病的 ADHD-C 病患在 6 個 CBCL 的症狀分
數都比無共病的 ADHD-I 病患高。我們的結果顯示併發共病與 ADHD-C 亞型對病患
的症狀嚴重程度具有協同作用；臨床醫師可以使用 CBCL 區分症狀較嚴重的 ADHD 
病患。
關鍵詞：注意力不足過動症，兒童行為檢核表，共病，亞型
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